Introduction
The installation of the improved local injector began in August 1983 shortly after the successful completion of the RFQ linac acceptance tests. The PIG ion source was f i rst used at the Bevatron in 1971. Since that time, numerous improvements have been made to improve its performance. In the present upgrade, the principal challenges have been the development of a silicon sputter electrode, the adaptation of the source to a new 80 kV platform, and the recommissioning under computer control.
In general, the source must be capable of producing all ions from mass one to 40 with a typical pulse width of one msec and a duty factor of 0.2%. The final injector configuration will employ both a PIG and a Duoplasmatron ion sources. Only the PIG ion source is operational at this time.
Source Description
The main body of the ion source measures 8.9 cm high and 2 alumina insulators are used to electrically insulate the cathodes from the vacuum tank surfaces. The titanium cathodes are 0.8 cm in diameter and are held in place by machine screws permitting easy replacement during service periods. Particular attention was given toward tailoring the anode exit aperture geometry for optimum beam brightness. The current configuration consists of two parallel tantalum plates spaced 0.5 mm apart having an exit aperture of 1.5 mm wide by 15.9 mm high. (Fig. 1) The extractor electrode is supported by an alumina insulator and has the feature of being remotely adjustable in minute increments across the exit aperture which is very useful when optimizing the ion current. Gas is supplied to the source by a pulsed piezoelectric valve that is positioned next to the source anode in the vacuum chamber permitting a very rapid response to changes in gas timing and pulse width. A typical time width and delay relative to the arc pulse for helium ions would be 6 msec and 10 msec respectively, and will change depending upon the gas being used.
The sputter source used for the production of silicon ions is identical to the gaseous source with the addition of a sputter electrode fitted in the anode directly opposite from the extraction aperture. The material used for the sputter electrode is single crystal silicon bonded to a copper support by high conductivity epoxy. PIG Phyvsical Configuration
For reasons of economy and readily available space the ion source power system is mounted in a separate room on the "mezzanine" floor above the old C.W. room (see Fig. 4 ). Centered in the room and mounted on eight 30.5 cm insulators is a four bay equipment rack which contains the arc chamber supplies, electrostatic focusing supplies, source magnet supply, computer control equipment, A.C. power distribution, and cross connect wiring. Power and control cables which interconnect the ion source to power supplies exit through the top of the rack, cross 30.5 cm of air space and enter two 10.2 cm P.V.C. pipes centered inside a 30.5 cm square conduit.
This forms a high voltage transmission system which terminates at the ion source support rack and contains the source magnet, ion source, and local vacuum pumping equipment. All high voltage cables connected to the ion source are terminated by resistive snubber circuits. The entire distributed system of the ion source support rack, transmission lines, and power system rack can be raised to 80 kV D.C. 
Ground Configuration
Of key importance is the choice of the electrical ground configuration for the ion source. In the configuration used here, the extractor electrode is floating and pulsed negative with respect to ion source ground, as shown in Fig. 5 
Conclusion
The principal ions used in the commissioning of the Bevatron local injector ion source where those of helium, neon, and silicon and the intensity and normalized emittance data are shown in Table 1 . The ease with which the ion source and beam line can be tuned from one ion to another is due in large part to the conservative design and the computer control of the ion source and beam line components allowing set point operation plus smooth control of any four variables simultaneously.
Rapid particle beam optimizing is thus assured and up to ten different sets of particle tunes can be stored and recalled. 
